The results of physicochemical analyses of raw and composted turkey droppings and those of germination tests carried out using the droppings are presented. On the basis of the results formulas for microelement mineral-organic fertilizers have been developed and fertilizer rates have been determined for winter wheat.
INTRODUCTION
Organic fertilizers are organic substances of various origin used for soil fertilization. They are mostly farm byproducts. Since peat and lignite contain a lot of organic matter they are often added to organic fertilizers. Even though mineral fertilizers' NPK doses are much higher than in the organic fertilizers, organic fertilization is vitally important since the organic fertilizers:
-are a major source of humus in the soil, which increases the latter's sorption capacity;
-improve the soil's structure, its water capacity and aerial properties;
-are a source of nutrients and energy for soil microorganisms;
-alleviate the adverse effect of unbalanced mineral fertilization and strong soil acidity;
-are an important source of microelements. The use of organic waste substances in fertilizers is beneficial not only for soil fertility but also for waste management.
Because of the increasing concentration of fowls on poultry farms, the removal and management of poultry droppings becomes a major problem. Because of their chemical composition poultry droppings belong to highgrade organic fertilizers (tab. 1). Adult hens produce daily 150 -160 g of droppings, broilers -65 g, geese -392 g and turkeys -260 g. Besides water, poultry droppings contain large amounts of nitrogen, considerable amounts of phosphorous and several microelements, among others Cu, Zn, Fe, Co and Se. The agricultural utilization of raw poultry droppings is limited because of their physical The test results shown in the table above indicate that turkey droppings, both raw and composted, contain large quantities of fertilizing components. Further tests were carried out on the composted droppings. In order to determine proper fertilizer rates and the toxic rate for plants, bioassays were performed using the germination test method
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. Germination tests were carried out in four repetitions. Garden cress was the test plant. The mediumheavy soil free of germination limiting factors was the substrate. The experiments were conducted on Petri dishes 10 in diameter. The substrate was thoroughly mixed with the composted turkey droppings in the amount specified below and wetted with redistilled water. 25 cress seeds were used in the first series, 50 seeds in the second series and the same number of seeds in the third series. The seeds were distributed on the substrate so that they were not in contact with each other and did not stick to the edge of the dish. The germination capacity was evaluated after 10 days.
The first series objects: I.1 Reference object -a substratum made of the medium-heavy soil I.2 The mixed substratum -the medium-heavy soil and the composted turkey droppings at a mass ratio of 3:1 (30 g soil + 10 g droppings)
I.3 The mixed substratum -the medium-heavy soil and the composted turkey droppings at a mass ratio of 4:1 (30 g soil + 7.5 g droppings)
I.4 The mixed substratum -the medium-heavy soil and the composted turkey droppings at a mass ratio of 5:1 (30 g soil + 6 g droppings)
The second series objects: II.1 The reference object -a substratum made of the medium-heavy soil II.2 The mixed substratum -the medium-heavy soil and the composted turkey droppings at a ratio of 10:1 (40 g soil + 4 g droppings)
II.3 The mixed substratum -the medium-heavy soil and the composted turkey droppings at a ratio of 15:1 (40 g soil + 2.7 g droppings) II.4 The mixed substratum -the medium-heavy soil and the composted turkey droppings at a ratio of 20:1 (40 g soil + 2 g droppings)
The third series objects: III.1 The reference object -a substratum made of the medium-heavy soil III.2 The mixed substratum -the medium-heavy soil and the composted turkey droppings at a ratio 50:1 (40 g soil + 0.8 g droppings)
III.3 The mixed substratum -the medium-heavy soil and the composted turkey droppings at a ratio of 100:1 (40 g soil + 0.4 g droppings)
III.4 The mixed substratum -the medium-heavy soil and the composted turkey droppings at a ratio of 200:1 (40 g soil + 0.2 g droppings)
The results of the bioassays are shown in table 3. No germinated seeds were found in series I on objects 2, 3 and 4. In series II the poorest germination capacity (relative to the reference object) was observed on objects II.2 and II.3. A high germination capacity and good plant growth were observed on all the objects of series III. The plants were well rooted and had long and strong stalks.
Development of mineral-organic fertilizer compositions
Compositions of mineral-organic fertilizers for winter wheat were proposed on the basis of the experimental results and literature data 14 . In order to produce 1 ton of wheat grain, one should supply 21 kg of nitrogen, 4.6 kg of phosphorous, 15.7 kg of potassium, 3.3 kg of calcium, 3.0 kg of magnesium and 120 g of manganese, 65 g of zinc, 14 g of copper, 12 g of boron and 1 g of molybdenum 14 . Nitrogen fertilization increases the protein and gluten levels in grains, which means that the utilization of turkey droppings is advantageous because of their nitrogen content and safe because of the one-year composting time. Figure 1 shows the percentage composition of a mineral-organic fertilizer for winter wheat, based on the composted (for one year) turkey droppings and lignite. The proposed fertilization: up to 4.1 t/ha. The respective data for a mineral-organic fertilizer based on the composted (for one year) turkey droppings and earthy peat are shown in fig. 2 . The proposed fertilization: up to 2.3 t/ha. The fertilizer compositions were supplemented with microelements in the amounts specified in table 4. 
CONCLUSION
Poultry droppings are a valuable waste which can be utilized for the production of mineral-organic fertilizers. The developed mineral-organic fertilizer formulas based on turkey droppings, lignite or peat include mineral components meeting the nutritional requirements of winter wheat. In order to fully satisfy the plant's nutritional requirements, the fertilizer compositions were supplemented with microelements. The bioassays have confirmed the effectiveness of this fertilization and excluded any toxicity of the composted turkey droppings for the proposed fertilizer composition and rates. A similar research has been carried out for other plants used in arable farming, gardening and floriculture.
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